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1* System Archi tec tu rt- 


I Graphics f 
(Subsystem I 


(Music I 

I Subsystem I 


I Main 1 

I System I 


The ST 


(Device I 

I S u b s y s t e m s I 


The hardware architecture of the Atari Coreoration ST 
computer- system consists of a main system, a sraehics sub- 

t : ,US1C . sub&asteni ' afld several device subsystems 
of tne oevice subsystems require ST resident Intel li- 

1", J! J'.'* S ]_, °** eu 0,1 th * Motorola MC68000 16 bit 

bit a ,J ,J r e s s microprocessor unit capable of directly 

^r-VfVe 'l Mt,SU r ° f R ° h 3nd RAh — Hardware 
lJ 1 e - ° r t,,e "T computer system include! 


° i ^ L ' X . 1 '' t»it address 6 MHz microprocessor unit 

(i b: Kbyte ROM, cartridge expandable to 320 Kbyte 
L ’ 128 cr G12 Kbyte RAM 

o direct memory access support 
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r a f h i c s S u b r y s tern 
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video display memory (froni above) 

16 color palette from 512 selections 
A color palette from 512 selections" 
m u n o c hi r o m e 


Mu i i c Sub t y s t 1 m 

u programmable sound synthesizer 
o musical i nst rumen t network communication 

Device Subsystems 

u intelligent keyboard 
o two button mouse 

o television receiver (factory set NTSC or PAL) interface 
° composite* RGB? and monochrome monitor interfaces 
u printer parallel interface 
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R S 2 3 2 s e i i a 1 interface 
MIDI musical instrument interface 
on board floppy disk controller and interf 
hard disk drive interface 
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2 ♦ Main S y s t em 


(Main I 

i System i 


I 


I 

I 


2.1. Microprocessor Unit 


The ST computer system is based 


on a n 


note role 


MC68000 16 bit dsts/24 bit address n. i c roe roeesso r unit (with 
^ tUt fc arch itecture)« Some features of the 
, r - B l*\ eiSnt 3^ bit data reaisters» nine 32 bit 
ou-j e-,e re isters» a 16 Mbyte direct addressing range* 14 

aouressing modes* memory maeeed I/O* five data types* and a 
UO instruction set. sria a 
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3. Graphics Subsystem 


I G r a p h i c s I 
I Subsystem I 
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I I 
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I 
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3.1. Video Display Memory 


Video display memory is configured as n logical planes 
interwoven by 16 bit words into contiguous memory to form 
one 32 Kbyte physical plane starting at a 256 byte half page 
boundary* The following is a diagram of possible physical 
configurations of video display memory! 


16 bit word 


A plane 
2 p 1 a r » e 
1 plane 


I 


Iplane 0 Inline 1 I plane 2 I plane 3 I plane 0 I 


Iplane 0 I plane 1 Iplane 0 Iplane 1 Iplane 0 I 


[plane 0 Iplsne 0 Iplsne 0 Iplane 0 Iplane 0 I 


Display memory resides as part of main memory and has 
an identical bit* byte* and word a r ransement with the physi- 
cal screen origin located at top left! 
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3*2* Video Configuration 


The ST 
320 x 200 
with 2 plane 
sixteen word 
o f color per 
contain thr 
nibble bound 
Sreen* and 
sible colors 


possesses three modes of video configuration: 
resolution with 4 planes, 640 x 200 resolution 
** ? nd f 40 K 400 resolution with 1 Plane. A 
color lookup palette is Provided with nine hits 
e T ITt, Si sixteen color Palette registers 

"rie Ei-V'L y ree L” ar,ci blue alined or, low 
lilt. . \ ev * ls of red ’ e ^ht levels of 

eight levels of blue produce a total of 512 pos- 


J n 4 Fl3ne mod * rfl1 sixteen palette colors 

fir«t b fn lf whilfc 1,1 640 * 200 2 Plane node onlw the 

fir. t four palette entries are applicable. In 640 x 400 

monochrome woe the color Palette is biassed altogether and 

trollop r-? V n r Wi J h 8n invertei ' for inverse video con- 
dI , : / , b 0 0f |i ' dleiie c ° l01 ' 0 <color Palette memory is 
U5 ‘, t,le S8l * e msiu " ei "°r«). Palette color 0 is also 

white or black "Ld border col °r in multi-Plane mode and a 
(white 1, Mack 0) ^ " ,0 "° C ‘ ,r0n,e ,,0de deFer, di ns on bit 0 
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4 ♦ Music Subsystem 


I M u s i c I 

I Subsystem l 
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, | 

I I 
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4*1* Sound Synthes i zt* r 

The Atari ST Programmable Sound Generator produces 
music synthesis* sound effects* and audio feedback <es 
alarms and key clicks). With an applied clock input of 2 
MH^> t(-,e PSG is capable of providing a freouer.cy response 
range between 30 Hz (audible) and 125 KHz ( eost-eudible > . 
The generator places a minimal amount of processing buroen 
or. the main system (which acts as the sequencer) and has tr.e 
ability to Perform using three independent voice channels. 
The three sound channel outputs are mixed and sent to a 
television receiver or monitor speaker (the FSG has built in 
digital to analog converters). 

The PSG's lone generator registers control a basic 
sous re wave while the noise generator register controls a 
freoueuc-y modulated soruare wave of pseudo random pulse 
width. Tones and noise can be mixed over individual chan- 
nels by usir.s the mixer control register. The amplitude 
registers allow the specification of a fixed amplitude or oT 
t . variable amplitude when used with the envelope generator. 
The envelope generator- registers permit the entry of a. 
skewed at t a ek-deeay-su stain -release envelope in the form of 
a continue-attack-alternate-hold envelope. 


4*2* Mubical Instrument Commun i cat ion 
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The Seauen l .i a 1 Circuits Incorporated Musical I ns t rumen L 
Digital Interface (MIDI) allows the integration of trie ST 
with music syntbes i i s * sequencers* drum boxes* and other 
devices possessing MIDI interfaces* High speed (31*25 
Kbaud; serial comniun i cat i ot i of Keyboard arid program informa- 
tion is provided by two ports* MIDI OUT and MIDI IN (MIDI 
OUT also supports the optional MIDI THRU port)* 

The MIDI bus permits up to 16 channels in one of three 
network addressing .modes* Omni (all units add ressed simul- 
taneously* power up default)* F oly (each unit addressed 
separately)* arid Mono (each unit voice addressed 
separately)* Information is communicated via five types of 
data format (data bytes* most significant bit; status 1* 
data 0) which are prioritized from highest to lowest asJ 
System Reset (default conditions* should not be sent on 
power up to avoid deadlock)* System Exclusive (manufacturer 
unique date* Sequential Circuits* Kawai* Roland* KorS* 
Yamaha)* System Real Time (synchronization)* System Common 
(broadcast)* and Channel (note selections* program data* 
etc) ♦ 
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5 * Dtvict Subsystem- 
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I I I I 
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I Device I 

ISubsysteins I 


5. 1. PS232 Interface 


The ST RS232 interface provides voltage level synchro- 
nous or asynchronous serial communication* Five El A RS232C 
handshake control signals are supported; Request To Send 
and Data Terminal Reads are transmitted through the FSG I/O 
Fort A while Clear To Send? Data Carrier Detect? and Rina 
Indicator are received throush another component* The 
In a ri s hi i t and receive clock inputs can support asynchronous 
data transfer* rates from SO to 19200 baud* 
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6. Memory Map 


Tne first 2 Kbyte of ST Memory is reserved for the 
exception vector table and supervisor stack* This area 
alon* with I/O space is protected for supervisor references 
° nla * * Accessing supervisor Protected areas while in the 
onw* S a u result in a bus error. A 4 word portion of 
ROM is shadowed at the start of RAM for the reset stacl< 

cni r '* er ? nCi proara * counter. Writing to this area or any 
ROM location will also result i r, a bus error. The following 
i* a of ST itiemor^i 


0 0 0000 
00 0004 


I ROM I 

I ROM | 

I RAM | 


Reset l Supervisor Stack Pointer 
Reset: ProSrafii Counter 

0 K L« s t e RAM 


02 0000 1 RAM ) 123 Kbyte RAM 


08 0000 1 RAM | 512 Kbyte RAM 


fa 0000 I ROM 
ft 0000 1 ROM 
fc 0004 i ROM 
ft 0008 I ROM 
fe ffff I ROM 


ff 8000 I 1/0 
r f 8200 I 1/0 
ff 8400 I I/O 
If 8600 I 1/0 
ff 8300 I 1/0 


ff fa 00 I 1/0 

ff fcOO I 1/0 
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Appendix A -- ST Keyboard Layout 


The surface of the Atari Intelligent Keyboard is formed 
from four distinct ergonomic units* a QWERTY typewriter 
matrix* a function key array* a screen control cluster* and 
a calculator numeric' keypad* As a whole* the keyboard lay- 
out is DEC VT100“-like with the exception of the following 
i terns t 

o removed keys — C break 3* Cline feed 3* trio scroll3* Cset up 3* 

o repositioned keys — [caps lock 3* cursor control keys* 
programmable function keys. 

o added keys -- Cal te rnate3 * Chelp3* Cundo3* Cinsert3* Cclea r/honie3 * 
10 programmable function keys* 

o improvements -- DEC VT200-style inverted T cursor control 
keys* full calculator function numeric keypad. 


Please note that the left Cshift3 key is intentionally 
large to allow space for an extra ISO reotui red key. 
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